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Abstract
Increasing incidence of stroke and lack of infrastructure in 
both urban and rural areas needs immediate attention in 
Pakistan. There is a high proportion of young stroke with 
poor stroke outcomes. Acute stroke care is scarce in Pakistan 
due to the small number of neurologists (1 neurologist per 1 
million population), few stroke units, and limited availability 
of alteplase (recombinant tissue plasminogen activator) in 
the country. © 2021 The Author(s)
Published by S. Karger AG, Basel
Stroke Burden in Pakistan
Pakistan ranks number 5 in the world by population. 
The estimated population of Pakistan is 225 million with 
a median age of 22.5 years (https://www.worldometers.
info/world-population/pakistan-population). There are 
no large-scale epidemiological studies available to deter-
mine the true incidence of stroke in Pakistan [1–3]. The 
estimated annual incidence of stroke in Pakistan is 
250/100,000 [4]. A cross-sectional integrated population 
health survey was conducted on population aging ≥18 
years at 24 districts of Khyber Pukhtoonkhwa (one of the 
4 provinces in Pakistan). Out of 22,500 participants of the 
study, 11,556 (51.4%) were females and 10,944 (48.6%) 
were males. The mean age of the study participants was 
42 ± 12.6 years. About 66.4% (n = 14,942) of the study 
population was <50 years of age. The majority (74.66%) 
were from rural areas and about 10.9% had no formal 
education. Stroke was identified in 271 cases, and the 
prevalence of stroke was 1.2% [5]. Another published 
stroke prevalence study from Pakistan, conducted on 
adult Pushtoon community residing in Karachi, reports a 
4.8% prevalence of stroke in that community with a sim-
ilar ratio in men and women, and 30% of all strokes were 
reported to have occurred at the age of 45 years or less 
suggesting a high burden of young strokes in Pakistan [6, 
7]. Ali and colleagues reported that the mean population 
age of patients with stroke in developing countries like 
Pakistan is a decade or younger than that of their Western 
counterparts [8]. Stroke risk factors in Pakistan are as 
high as in other countries in South Asia [8]. Stroke-relat-
ed mortality has been reported in the range of 11–30% in 
Pakistan [8]. Age >60 years, severe hypertension, hyper-
glycemia, and unconsciousness are found to be poor 
prognostic factors [7].
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Current Stroke Care Facilities in Pakistan
In Pakistan, approximately 10 stroke units have been 
established in different cities, but only 6 centers are offer-
ing intravenous thrombolysis (recombinant tissue plas-
minogen activator, r-tPA). Cost of care in the stroke unit 
is the single most important determinant in patients’ abil-
ity to access acute stroke care at a private, tertiary care 
hospital in Pakistan [9]. Due to severe budget constraints, 
public health facilities are not capable of providing spe-
cialized stroke unit care in Pakistan. There is poor infra-
structure for referring patients with symptoms of acute 
stroke to the centers which have a stroke neurologist and 
facilities to manage acute stroke and offer intravenous 
thrombolysis. At a tertiary care hospital in Pakistan, while 
immediate CT scan and stroke identification is the rule, 
the sophisticated stroke code system of calculating time 
for administering alteplase (r-tPA) in the form of door to 
CT time (target <25 min), CT to needle time (target <20–
30 min), and door to needle time (target 40–60 min) is 
not existent [10]. The number of stroke patients receiving 
alteplase (r-tPA) in Pakistan is extremely low because of 
prehospital delay, financial constraints, lack of tPA avail-
ability, and poor infrastructure [11]. Ather et al. [12] con-
ducted a study in a single tertiary care hospital to deter-
mine the frequency of acute stroke patients reaching the 
hospital within the tPA (alteplase) window. Among 217 
patients presenting to the hospital with acute ischemic 
stroke, only 16 were presented within 4.5 h. Only 80 CT 
scanners and 19 MRI machine are available throughout 
Pakistan mainly in large main cities [13]. Mechanical 
thrombectomy is available at only 4 hospitals in the coun-
try with only 1 public hospital in Lahore offering mechan-
ical thrombectomy in acute stroke [11]. One public teach-
ing hospital is offering fellowship in neurointervention 
and mechanical thrombectomy [11]. Only 1 center in the 
country is offering 1-year stroke fellowship program 
training since 2009 [14]. The estimated number of trained 
rehabilitation medicine physicians in the country is 80 
[15]. There are no neurophysicians in rural and small cit-
ies of Pakistan, and patients with acute stroke are treated 
by general physicians in the district hospital.
Role of the Pakistan Stroke Society for Improving 
Stroke Care in Pakistan
The Pakistan Stroke Society (PSS) was established in 
2001, and it is affiliated with the World Stroke Organiza-
tion and the Asia Pacific Organization. Its primary aim is 
to optimize stroke care in Pakistan. For this purpose, the 
Pakistan Stroke Society has taken several steps. These 
steps include organizing stroke workshops and collabo-
rating with different societies to work for improving 
Fig. 1. Press conference regarding World Stroke Day at the Quetta 
Press Club.
Fig. 2. Stroke awareness walk at the Bolan Medical Center.
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stroke care in the country. Stroke workshops organized 
by the Pakistan Stroke Society (PSS) put emphasis upon 
importance of stroke unit, intravenous thrombolysis, 
managing acute stroke patients, preventing recurrence of 
stroke, and stroke nursing care targeting the neurologist, 
general practitioners, nursing staff, and other paramedi-
cal staff. World Stroke Day is celebrated by the Pakistan 
Stroke Society (PSS) every year to spread knowledge and 
awareness of stroke through media and public awareness 
activities. In 2020, the PSS organized many activities in 15 
cities of Pakistan on World Stroke Day. These included 
stroke awareness sessions for patients and general public 
and sessions for nurses to recognize stroke symptoms and 
stroke nursing care. On World Stroke Day 2020, press 
conferences were held in almost all big cities on the same 
day to highlight the importance of recognizing stroke as 
an emergency on national level which will help to get gov-
ernment attention to take important steps for improving 
stroke care in Pakistan (Fig. 1, 2). The PSS in collabora-
tion with Angels Initiatives is working to improve stroke 
unit care especially intravenous thrombolysis and post-
thrombolytic care. With the immense effort of the PSS, 
alteplase (r-tPA) was recently registered in Pakistan. The 
PSS has signed a Memorandum of Understanding (MOU) 
with the Neuroradiology Society of Pakistan. Two societ-
ies will organize workshops on mechanical thrombecto-
my in 6 large cities in Pakistan. In the era of COVID-19, 
telestroke and teleneurology has gained popularity in 
Pakistan, but this is limited only to the teleclinics. 
Telestroke networks will be encouraged to contribute to 
knowledge by offering patients the opportunity to par-
ticipate in clinical trials. National stroke guidelines were 
first published by the Pakistan Stroke Society in the year 
of 2010 [16]. Now, the PSS is working on updating na-
tional stroke guidelines which will be published by the 
end of the year 2021. Updated guidelines will emphasize 
on acute thrombolysis, developing stroke units through-
out country, and secondary prophylaxis of stroke in Pak-
istan.
Stroke Research in Pakistan
The Pakistan stroke registry is the first national stroke 
registry for stroke patients in Pakistan. The duration of 
the study is 2019–2022, and its target is to enroll 5,000 
patients with the diagnosis of acute stroke. This study will 
identify the stroke risk factors, stroke type, subtype, and 
stroke outcome. More than 70 centers throughout the 
country are participating in this study, and this will be the 
first-ever registry of this nature to determine the stroke 
epidemiology in Pakistan. The Stroke Research Network 
was established and trained with a grant from the George 
Institute. More than 10 stroke care physicians were 
trained for good clinical practice, research ethics, and 
stroke trial management.
Conclusion
Stroke burden is very high in Pakistan with very lim-
ited available current facilities for stroke care in the coun-
try. After the availability of alteplase (r-tPA) in Pakistan, 
immense effort is needed to improve stroke care and 
acute stroke centers. The Pakistan Stroke Society (PSS) is 
performing a leading role by arranging stroke workshops, 
sessions for public awareness, and stroke research includ-
ing the first-ever national stroke registry. Our main ob-
jective in the coming years is to establish more stroke 
units and improve them to receive and manage stroke 
patients with intravenous thrombolysis.
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